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1 Simulation general introduction 


1 SIMULATION GENERAL INTRODUCTION 


PDS mainly include two parts: compiling the simulation library and starting and running the 
simulation. Compiling the simulation library refers to calling third-party simulation tools such as 
ModelSim or QuestaSim to compile the GTP library and VOP library. The GTP library is used for pre- 
simulation (simulation before pnr), and the VOP library is used for post-simulation (simulation after 
pnr). Start and run simulation refers to calling simulation tools such as ModelSim or QuestaSim to 
compile and simulate the user's design, which is divided into run Behavior simulation, run post 
synthesis simulation, run post pnr function simulation, run post pnr timing simulation and other stages 
of simulation, where the simulation before pnr may use the GTP library, and the simulation after pnr 
needs to use the VOP library. 
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2 Functional description 


2 FUNCTIONAL DESCRIPTION 


PDS simulation function can conveniently allow users to start third-party simulation tools such as 
ModelSim or QuestaSim for simulation to verify whether the function or timing is correct. The general 
simulation process includes: 


1) Create a testbench, compile the simulation library, and set the simulation operation 
accordingly; 


2) If it is post synthesis simulation or post pnr simulation, you also need to run Synthesis to get 
vm, or Generate netlist to get sim.v and sdf ; 


3) Start the simulation. 


2.1 Compile the simulation library 


The function of compiling the simulation library is mainly to compile the simulation model GTP 
and VOP, start a third-party tool such as ModelSim or QuestaSim, and form a library file for simulation. 
The compiled library names are usim and vsim and other complex module simulation libraries (such as 
hsst), among which usim belongs to the GTP pre-simulation library, and vsim belongs to the VOP post- 
simulation library, and the complex module simulation library can be called by usim or vsim. In addition 
to outputting the compiled library, the ModelSim or QuestaSim script used for compilation is also 
generated. Running the script can directly generate the library without opening PDS. 


2.2 Run simulation 


Starting and running the simulation includes: 

1) run behavior simulation, which is behavior-level simulation before synthesis 
2) run post synthesis simulation, which is gtp simulation after synthesis 

3) run post pnr function simulation is the function simulation after pnr 


4) run post pnr timing simulation is a timing simulation with sdf after pnr 
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3. User interface 


3. USER INTERFACE 


3.1 Compile library 


When compiling the library, the user clicks [ Compile Simulation Libraries ] under the [ tools ] menu 
of PDS, and the interface as shown in the figure will appear. Click [ compile ] to start compiling, or run 
the tcl command in the command in the console to compile the library. 


[tl] Compile Simulation Libraries 


Simulator: ModelSim Simulator re € Т 2: 
Gh Family Options | 9 (sss) 
Language: Verilog 
J 
Library: ALL 
| | | 
Family: 


[e 
Logos2 


Compiled Library Location: ngo sim libraries ig Titan 


Simulator Executable Path: ech64 10.2c/winé4 lø Titan2 


Command: rogram Files/modeltech6é4_10.2c/winé4} 


(Compile | Cancel 


Figure 3- 1 Compile library startup interface 
The meaning of each option is as follows: 
o Simulator : Third-party simulation tools currently support ModelSim and QuestaSim ; 
o Language : The language used by the simulation library; 


o Library : Select usim to be the pre- GTP imitation library, vsim is the post- VOP imitation library, 
and ALL includes these two emulation libraries; 


o Family: Specify the simulation library corresponding to the chip series to compile, which can 
support compiling multiple series at one time. As shown in the figure above, click on the [ ... ] on the 
right side of the Family option, and an interface will pop up for checking the chip series. Checking ALL 
means selecting all the chip series. 


o Compiled Library Location : The location of the compiled library, which is under the current 
project by default; 


о Simulator Executable Path : The running path of the third-party simulation tool; 
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3. User interface 


o Command : The TCL command corresponding to the compiled library, which can be run in the 


Console. 


When running the compiled library, the status bar will show that it is compiling 


Compiling... 


бТ?_ВОМ256Х1 
GI? ROM32Xi 

GIP ROM32X2 

СТР ROMÉé4Xi 

GIP SCANCHAIN 

GIP SCANCHAIN ЕІ 
GIP SPI 

СТР_5ТААТ 
GTP_START_E1 

GI? TIMER 
GTP_UDID 

GIP ZERO 

GI? ZEROMOLDDELAY 


INT REG2D 


$ Model Technology ModeiSim 5Е-64 vlog 16.2c Compiler 2013,07 Gul 19 2013 


Figure 3- 2 Compile library status interface 


Compiling the library is completed and the prompt is successful, as shown in the figure: 
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3. User interface 


$ Top level modules: 

$ Modifying E:/exazples/casel/simulation library/modelsim.ini 

$ Model Technology ModelSim SE-64 vlog 10.2c Compiler 2013.07 Jul 19 2013 
я 

# Top level modules: 

è Modifying E:/examples/casel/simulation_library/modelsim.ini 

# Model Technology ModelSim SE-64 vlog 10.2c Compiler 2013.07 Jul 19 2013 
a 

# Top level modules: 

Ф Modifying E:/examples/casel/simulation_library/modeisim. ini 


# Model Technology ModelSim SE-64 vlog 10.2c Compiler 2013.07 Jul 19 2013 


# Top level modules: 


Compile libraries succeed. 


Figure 3- 3 Compile library success status prompt 


3.2 Run simulation 


To start and run the simulation, right-click under the top module of the simulation file of the 
project to start the simulation, and it can also be started under the [Process] file menu. As shown in 
the figure below, the menu options that appear after right-clicking under the simulated top module 
include: 


1) run behavior simulation, which is behavior-level simulation before synthesis 
2) run post synthesis simulation, which is gtp simulation after synthesis 
3) run post pnr function simulation is the function simulation after pnr 


4) run post pnr timing simulation is the timing simulation with sdf after pnr 
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Simulation 


[g) Add Source 
ij Remove Source 


* Open Source As Text 
[a] Open Containing Folder 

JẸ View Instantiation Template 
Detect Conflict 


Convert Constraint Style 


€ Expand 

| Collapse 

v Automatic Refresh Hierarchy 
Refresh Hierarchy 


IP Hierarchy 


Run Behavior Simulation 

Run Post Synthesis Simulation 
Run Post Pnr Function Símulation 
Run Post Pnr Timing Simulation 


Set As Top Module 


[3 м Synthei SF Project Setting 
Set file type 


Rerun 


WÙ Rerun А11 


1 


Stop 
Constraint Check 


Run Simulation Run Behavior Simulation 


Run Post Synthesis Simulation 
Run Post Pnr Function Simulation 


Run Post Pnr Timing Simulation 


|" Resource Us 


Figure 3-5 Run the simulation under the Process menu 


3. User interface 
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3. User interface 


3.3 Simulation settings 


Simulation_settings are introduced as follows: There are corresponding simulation settings for 
running simulation, and the entry is [Project]->[Project Setting]->[Simulation]. The figure below shows 
the current simulation setting options, mainly including the simulation tool, top module, the location 
of the library, the emulator path, and the settings of Compilation, Elaboration, Simulation, etc. 


Е Simulation 


Target simulator: 
Simulation top modole name: test 


Compiled Library Location: t/exazxples/casel/simnlarion library 


Simulator Executable Path: rogram Files/modelsimn64-10.2c/win64 


/ Clean up sisulation files 


et АН Élaboration Sisuletion 


Sase Valve 
3 options 


Generics/Parameters options 


Reset Page ox ancel Jelp 


Figure 3-6 Simulation_settings settings 


The meaning of each option: 
o Target Simulator : Currently supports ModelSim Simulator and QuestaSim Simulator. 


o Simulation top module name : Select the top module of the simulation, or right-click on the 
simulation file to select. 


o Compile Library Location : The location of the compiled simulation library, this will be 
consistent with the location on the option when compiling the library. 


o Simulator Executable Path : Set the simulation tool path. 


o Clean up simulation files : Whether to clear the existing files in the simulation folder before 
running the simulation, if not checked, the file with the same name will be replaced when the 
simulation is running. 


In the three option pages of Compilation, Elaboration, and Simulation, most of the sub-options 
are only divided into ModelSim and QuestaSim in the name prefix (the prefix is consistent with the 
Target Simulator option), in fact, the specific meanings are the same, so the following only uses Target 
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3. User interface 
An example of the case where the Simulator option is ModelSim Simulator : 


Compilation option are: 


Elaboration Simulation 


Name Value 


Generics/Parameters options 
ModelSim. compile.vhdl syntax 
ModelSim.compile.incremental 
ModelSim.compile.vlog.more options 


ModelSim.compile.vcom.more options 


Figure 3- 7 Compilation settings 


o Verilog options : Set verilog include path and define macro. This option corresponds to the 
+incdir+ option and +define+ option of the vlog command of ModelSim or QuestaSim. 


о Generics/Parameters options : Set the value of the generic/parameter. Corresponds to the -g 
option of the vsim command. 


o Modelsim.compile.vhdl syntax : Set supported vhdl syntax. Corresponding to the -87 | -93 | - 
2002 | -2008 option of the vcom command, the default is 93. 


o Modelsim.compile.incremental : Set whether the compilation of ModelSim is incremental. 
Corresponds to the -incr option of the vlog command, which is not checked by default. 


o Modelsim.compile.vlog.more options : Whether to add more options to the vlog command, 
such as -nodebug, -64, and multiple options need to be separated by spaces. 


o Modelsim.compile.vcom.more options : Whether to add more options to the vcom command, 
such as -refresh, -64, and multiple options need to be separated by spaces. 


The meanings of the sub-options under the Elaboration option are: 
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3. User interface 


Compilation Simulation 


Name Value 


Modelsim.elaborate.acc 


Modelsim.elaborate.vopt.more_options 


Figure 3- 8 Elaboration settings 


o Modelsim.elaborate.acc : Enable access to the simulated Object during vopt optimization to 
prevent it from being optimized. Corresponding to the -voptargs="+acc" option of the vsim command, 
it is not checked by default. 


o Modelsim.elaborate.vopt.more_options : More options for the vopt command, such as -64. 


Simulation option are: 


Compilation Elaboration 


Name Value 


ModelSim.simulate.runtime 


ModelSim.simulate.vcd test 

ModelSim.simulate uut tb2/u shift 2 steps 

ModelSim.simulate.custom do " 
ModelSim.simulate.custom цао Р 


ModelSim.simulate.vsim.more options 


Figure 3-9 Simulation settings 


o Modelsim.simulate.runtime : Set the simulation time, corresponding to run xxxns of ModelSim. 
o Modesim.simulate.vcd : Generate the name of the vcd file for power analysis 


o Modesim.simulate.uut : The changes of all signals below uut (unit under test) will be generated 
into the vcd file. 
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3. User interface 


Setting the above two options as shown in the figure will generate the command 
vcd file test.vcd 
vcd add -r tb2/u_shift_2_steps/* 


о Modelsim.simulate.custom_do : Use the customer's script to compile, and the compilation will 
be executed through the ModelSim do command, and the program will no longer generate compile.tcl. 


o Modelsim.simulate.custom udo : Use the customer's script for simulation, which will be 
executed during simulation through the do command of ModelSim. 


o Modelsim.simulate.vsim.more options : More vsim options, such as -sdfmax, sdf load max 
value. 


PYA 


4. OPERATION PROCESS 


4.1 Compile library 


4. Operation process 


Click the [Tools] button on the menu bar and click [Compile Simulation Libraries] to start compiling 


the library 


Window Help 


User Constraint Editor (Timing and Logic) 


Fe Physical Constraint Editor (Post-Map) 

25 Route Constraint Editor 

ЕҢ Design Editor 

Е Power Calculator 

(5) Power Planner 

C3 SSN Estimator 

Ed SSN Analyzer 

xd Inserter 

же Debugger 

50 Configuration 

( IP Compiler 

Im; Compile Simulation Libraries 
Schematic Viewer 


Timing Analyzer 


© Language Templates 


Figure 4- 1 Start the simulation library interface 


After clicking, the following configuration wizard interface will pop up: 


DP RIT 


Family: ALL 


4. Operation process 


Simulator:  ModelSim Simulator v 
Language: Verilog м 
Library: ALL v 


L- 


Compiled Library Location: imulation library [s 


Simulator Executable Path: sim64-10.2c/winé4 [ШШ 


Command: Program Files/modelsim64-10.2c/win64] 


Compile Cancel 


Figure 4-2 Simulation library setting interface 


Click [ Compile ], and the status of the compiled library will appear 


GTP_ROMZS6X2 
GTP ROM32Xi 

СТР ROMi2X2 

СТР ROMÉ4X1 

GIP SCANCHAIN 
GIP SCANCHAIN El 
GIP SPI 
GIP.SIART 


GIP START E1 


GIP.UDID 
GIP ZERO 
СТР 2EROMOLDOELAY 


INT REG2D 


$ Model Technology ModeiSim SE-64 vlog 10.2с Compiler 2013,07 Gul 19 2013 


Figure 4-3 Compile the simulation library 


Click [ Cancel ] to cancel 


When the operation is completed, a successful compilation prompt will pop up: 
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> 


Top level modules: 


2 


Modifying £:/exampies/casel/simulation_library/modelsim.ini 


$ Model Technology ModelSim SE-64 vlog 10.2¢ Compiler 2013.07 Jul 19 2013 


- 


Top level modules: 


> 


Modifying E:/examples/casel/simulation líbrary/modelsim.ini 


$ Model Technology ModelSim SE-64 vlog 10.2¢ Compiler 2013.07 Jul 19 2013 


$ Top level modules: 
$ Modifying E:/examples/casel/simulation library/modelsim.ini 
$ Model Technology ModelSim SE-64 vlog 10.2c Compiler 2013.07 Jul 19 2013 


$ ** Warning: pciegen3 source codes/rtl/Ads/radm очса mgr.svp(25): in 
protected region 


ê 
$ Top level modules: 


Compile libraries succeed. 


Figure 4-4 Compilation completion prompt 


4. Operation process 


It will be generated under the output directory set when running the compiled library 


Among them, usim, vsim and other complex modules (for example 


di pciegen3 
1) usim 

|, vsim 

# | modelsim.ini 


| | msim pango.tcl 


[ze 5 
3) run, sim.bat 


| | transcript 


Figure 4-5 Compile library output 


: pciegen3) are libraries 


generated by compilation, while tcl and bat are scripts for compiling libraries. You can directly double- 
click bat to generate libraries without running the interface. 


4.2 Start simulation 


Add the testbench file under the Simulation directory and set the top module. 
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-C 
| fg prep3 (prep3.v) 

; E Constraints 

G-E simulation 


8: test (prep3 tb.v) 


Figure 4-6 testbench file under the Simulation directory 


cg Comp: 
Setti 


Е” Simulation 


[Р] New IP 
[g) Add Source 


Ш Remove Source 


Open Source Аз Text 

[mj] Open Containing Folder 

JẸ view Instantiation Template 
Detect Conflict 


© Expand 

Ww 

tat Collapse 

v Automatic Refresh Hierarchy 
Refresh Hierarchy 


IP Hierarchy b 


Behavior Simulation 
Post Synthesis Simulation 


Post Pnr Function Simulation 


lal Post Pnr Timing Simulation 
BY 
ым 
=ч Project Setting 
Bv S fil 
^ t t 
| iv е е суре 


Figure 4-7 Set the Top Module in the Simulation directory 


4. Operation process 


Right-click the top module or choose to run the simulation under the [ Process ] file menu: 
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i} =" Designs 
ё: prep3 (prep3.v) 
"** Constraints 


{Ss & Bi compile 
= = Simulation | -Settings 


[2 Add Source 


0 Remove Source 


*_ Open Source Аз Text 
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it View Instantiation Template 
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| Collapse 
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| 


Automatic Refresh Hierarchy 
Refresh Hierarchy 


IP Hierarchy b 


Run Behavior Simulation 
Run Post Synthesis Simulation 


Run Post Pnr Function Simulation 
Кип Post Pnr Timing Simulation 


Set Аз Top Module 


[2] W Synthei $} Project Setting 
|=) V Device Set file type 


Figure 4-8 Right-click the top module to run the simulation 


4. Operation process 


Tools Window 


Help 


Rerun 
WÙ Rerun А11 


Project Directory 


Run Behavior Simulation 


Run Post Synthesis Simulation 


Run Post Pnr Timing Simulation 


~~ Resource Us 


Figure 4-9 Start the simulation under the Process menu 


Run Post Pnr Function Simulation 


| & E ва HS G 


Starting Run Post Synthesis Simulation needs to run Synthesis, and starting Run Post Pnr Function 
Simulation and Run Post Pnr Timing Simulation needs to generate sim.v and sdf, and run Generate 


PUH 
4. Operation process 
Netlist. инин 
B De ap 
а |- «V Place & Route 
|=] Vf Report Timing 
| =| Vf Report Power 


aD 


=] enerate Netlis 


| =| Vf Generate Bitstream 


Figure 4-10 The actions that need to be run in the simulation 


Different simulation setting options will generate different scripts. The generated scripts are under 
a folder called sim under the project directory. 


» examples > casel > sim > 


сз сз 

5 
ZER MAOR Aem 
4 behav /9/ Boa 
4s pnr_func {9/2 MIF 
|| pnr. timing 2021/9/26 15:18 ЖЕ 
0 synth 2021/9/26 15:338 УФ 


Figure 4-11 Directory of simulation operation 


The 4 folders under sim correspond to 4 different stages of simulation, and the folders contain 
files such as simulation scripts. 


= 
4» work 


# | modelsim.ini 

E] run_behav.bat 

8 run behav compile.tcl 
|| run Беһау simulate.log 
8) run behav. simulate.tcl 


|. | vsim.wlf 


Figure 4-12 Generated script directory 


Among them, *compile.tcl is the compilation command script, and *simulate.tcl is the simulation 
running script. Double-click the bat file under the directory to start the simulation directly. 
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5. CONTACTS 


Контакты для технических и коммерческих вопросов 
ООО «Инэк» 
г. Санкт-Петербург, ул. Яблочкова, д. 20, литер А, od. 504 


contact @innek.ru 
+7 (812) 200-40-37 


5. Contacts 


